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ABSTRACT 


This  bibliography  lists  technical  reports  and  Journal  articles  dealing  with  human  performance 
under  both  high  and  low  ambient  temperatures.  The  articfts  and  reports  have  been  grouped  into 
sections  covering  five  major  performance  areas:  (1)  Snisory  Thresholds  and  ftmpte  RMKtian 
Time,  (2)  Attention  and  Perception,  (3)  Pqrchomotor  Performance,  (4)  Heavy  or  Prolonged 
Physical  Work,  and  (5)  Mental  Performance.  A  sixth  section  of  the  btt>liography  lists  references 
which  review  portions  of  the  literature.  All  the  references  have  been  eo<M  as  to  whether  they  deal 
primarily  with  the  effects  of  hi^  or  low  ambient  temperatures.  An  author  index  is  Indudsd. 
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A  BIBLIOGRAPHY  OF  THE  EFFECTS  OF  TEMPERATURE 
ON  HUMAN  PERFORMANCE 


INTRODUCTION 


To  the  authors'  knowledge,  there  exists  no  published  bibliography  of  human  performance 
under  temperature  extremes.  The  present  bibliography  lists  unclassified  studies  (and  reviews  of 
studies)  dealing  with  the  effects  of  high  and  low  ambient  temperatures  on  human  performance. 
Studies  of  comfort  evaluation  or  tolerance  limits  are  not  included,  nor  are  studies  exclusively 
concerned  with  physiological  as  opposed  to  psychological  functions.  It  does  contain  a  few  studies 
which  are  primarily  physiological  in  nature  but  which  also  contain  psychological  data. 

The  authors  have  attempted  to  compile  a  comprehensive  listing  of  all  the  reports  and  articles 
published  on  this  topic  in  the  English  language.  This  was  done  by  a  systematic  search  of  the 
literature  as  far  back  as  1952.  The  bibliographies  attached  to  the  reports  and  articles  uncovered 
by  this  search  were  then  examined  for  reports  and  articles  which  had  been  missed  or  which  had 
been  produced  prior  to  1952.  Such  a  method  of  search  cannot  be  exhaustive,  and  several  relevant 
titles  may  have  been  omitted.  The  search  was  based  primarily  on  a  scanning  of  the  Psychological 
Abstracts  and  a  bibliographic  search  performed  by  ASTIA.  This  was  supplemented  by  separate 
searches  of  Aerospace  Medicine  yd  Biology:  an  Annotated  Bibiography  and  the  following  journals: 
Armed  Forces  Medical  Journal,  Ergonomics.  Federation  Proceedings,  Human  Factors  Bulletin, 
Journal  of  Applied  Psychology,  Journal  of  AviaUon  Medicine,  Journal  of  Engineering  Psychology, 
Journal  of  Environmental  Sciences,  Journal  of  ExperimentatT  Psychology,  and  the  Journal  erf 
Occ  upational  Medic  ine . 

The  entries  reported  have  been  grouped  into  sections  covering  five  broad  performance 
areas:  (1)  Sensory  Thresholds  and  Simple  Reaction  Time,  (2)  Attention  (including  vigilance)  and 
Perception,  (3)  Psychomotor  Performance,  (4)  Heavy  or  Prolonged  Physical  Work,  and  (5)  Mental 
Performance.  A  sixth  section  lists  articles  and  reports  which  present  general  analyses  of  the 
problem  or  which  review  some  portion  of  the  literature  in  this  area.  The  authors  were  unable  to 
find  a  really  complete  and  detailed  review  of  performance  under  temperature  extremes. 

Certain  articles  or  reports  were  judged  to  contain  findings  pertinent  to  more  than  one 
performance  area.  These  are  therefore  cited  several  times  in  the  bibliography.  Within  each 
performance  area  there  are  studies  concerned  with  the  effects  of  high  temperatures,  low  tempera¬ 
tures  or  both.  To  aid  in  locating  all  high  temperature  or  all  low  temperature  studies,  an  H  (high) 
or  L  (low)  has  been  placed  in  the  right-hand  margin  opposite  those  studies  dealing  with  just  one 
extreme  or  the  other.  Studies  which  deal  with  the  effects  of  both  high  and  low  ambient  temperatures 
have  no  entry  in  the  margin. 

An  Author  Index  is  provided  for  easy  access  to  all  the  different  publications  by  a  given  author. 

One  final  note  should  be  added  concerning  the  form  used  in  citing  each  article.  The  form  was 
selected  with  an  eye  to  providing  as  much  information  as  possible  about  the  origin  of  the  report. 
However,  in  order  to  conserve  space,  certain  abbreviations  have  been  employed.  A  list  of  these 
abbreviations  precedes  the  bibliography.  To  aid  in  obtaining  copies  of  reports,  ASHA  documentary 
numbers  (AD  or  AH)  have  been  added  at  the  end  of  each  citatimi,  whenever  these  numbers  were 
known. 
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LIST  OF  ABBREVIATIONS  USED  IN  THE  BDLIOQRAFHT 


AAL  Arctic  Aaromcdlcal  Laboratory 

AF  Air  FOreo 

AlfC  Air  Material  Commaiid 

AMRDC  Army  Medical  Reaeareh  and  Development  Command 

AMRL  Arnqr  Medical  Reaeareh  Laboratoriea 

A8HVE  Amerlcaa  Society  of  Heatlag  and  Vewtllatlng  Engineers 

APU  Api^lad  Peyebol^  (Research)  Ihilt 

BAFB  Brooks  Air  Force  Base 

CAV  Committee  on  Armored  Vehicles 

CCI  Committee  on  Clinical  hveatigatlon 

CRU  Climate  Research  Unit 

DA  Department  of  the  Army 

DRNL  Defense  Research  Northern  Laboratory 

FFRC  Flying  Personnel  Research  Committee 

GSA  Ground  Signal  Agency 

HEL  Homan  Engineering  Laboratory 

1AM  Inatltute  of  Aviation  Medicine 

LAFB  Ladd  Air  Force  Base 

MFRC  Military  Personnel  Research  Committee 

NCB  National  Coal  Board 

NMRI  Nhval  Medical  Research  histitate 

NRCC  National  Research  Council  of  Canada 

ONR  Office  of  ihival  Research 

PRB  Personnel  Research  Branch  _ 

PTB  Personnel  and  Training  Branch 

QRDC  Quartermaster  Research  and  Develi^nnent  Center 

RAF  Royal  Air  Force 

RAFB  Randolph  Air  Force  Base 

RDD  Research  and  Devdopment  Division 

RNP  Royal  Naval  Personnel 

SAM  School  of  Aviation  Medicine 

SC  Slfpial  Corps 

SDC  Spwial  Devices  Center 

SCSCF  San  Diego  State  College  Foundation 

WADC  Wright  Air  Development  Center 

WADD  Wri^t  Air  Development  Divisiem 

WPAFB  Wrig^- Patterson  Air  Force  Base 
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SECTmi  I 

SENSORY  THRESHOLDS  AND  SDIPLE  REACTION  TDiE 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


12. 


13. 


Bartlett,  D.J. ,  andD.G.C.  Gnmow,  Manual  Deaterlty  and  Tactile  Seniritivlty 
in  the  Cold.  FPRC  Report  806,  RAF  lAM,  ti«land,  Number  1952.  AD  827. 

Craik,  K.  J.  W. ,  and  S.  J.  Macpherson,  EHecte  of  Cold  upon  Hand  Mwement 
and  Reaction  Time,  MPRC-BPC  Report  43/196,  CAV,  England,  1943 

Crocker,  J.  F. ,  andC.R.  Waite.  A  Heat  ^lae  Oven  for  Stu^  of  Human 
niermal  Tolerance,  WADD  Report  60-733,  WPAFB,  Ohio,  December  1960. 

Debons,  A.,  andW.D.  Chiles,  The  Meets  Of  CoM  to  Psychophysical 
Weight  Judgments:  A  Methodological  Study.  WADC  Technical  Report  57-305 
WPAfB,  ^0,  1957.  Ad  131  OM. 

Ebaugh,  F.G. ,  and  B.  Thauer,  "Influence  of  Various  Environmental  Tempera¬ 
tures  on  the  Cold  and  Warmth  Thresholds, "  J.  Appl.  Physiol. ,  Vol  3,  p  173, 
1950. 

Forlano,  G. ,  "The  Effect  of  Ambient  Temperatures  upon  Reaction  Time, " 

Tech,  ^ta  Digest,  Vol  15,  pp  18-26,  1950. 

Forlano,  G. ,  J.  E.  Barmack,  and  J.D.  Coakley,  The  ai  Amblete  and 

Body  Temperatures  upon  Reaction  Time,  SDC  Report  R-151-1-18,  (EfR, 
Wai^ngtm,  D.C.  ,  hterch  1948.  ATI  41  253. 

Kleitman,  N. ,  S.  Tltelbaum,  and  P.  FeivesOn,  "The  Effect  of  Body  Tempera¬ 
ture  on  Reaction  Time, "  Amer.  J.  PhysloL ,  Vol  121,  pp  495-501,  1988. 

Mackworth,  N.  H. ,  "Finger  Numbness  in  Very  Cold  Winds,  "  J.  Appl.  Physiol. , 
Vol  5,  pp  533-543,  1953. 


McCleary,  R.A. 


Temperature  and  Sensory  Sensitivity  in  1 
ProjTCt  21-1202-0004,  Report  1,  RAfbT 


ical  EHects  of  Cold.  The  Role  of  Skin- 

Performance  Decrement.  SAM 


Texas,  January  1953.  AD  80d3. 


Mills,  A.  W. ,  "Finger  Numbness  and  Skin  Temperature, "  J.  Appl.  Physiol. , 
Vol  9,  pp  447-450,  1956.  AD  144  497. 


Provins,  K.A. ,  and  R.  Morton,  "Tactile  Discrimination  and  Skin  Temperature," 
J.  Appl.  Physiol. ,  Vol  15,  pp  155-160,  1960. 

Russell,  R.W.,  "Environmental  Condittons  and  Behaviour.  Effects  of  Climate. 
Effects  of  Varying  Ambient  Temperature  on  Tactile  and  Kinesthetic  Sensitivity 
and  on  Certain  Tracking  Skills, "  BulL  Brit.  PgyehoL  Soc.,  Vol  86  (Inset), 
p5,  1955. 


AMRLTDR-ea-lS 


14.  Riuaell,  R.W. ,  Effect  of  Vartotlom  la  Ambtoat  Ttnwimture  on  CTtaln  Mtawirea 
of  TrackliiB  flkiU  and  Sensory  Sensitivity.  AmiL  Report  fort  Knox. 
Kentnc^ovein^lr  mi.  AD  14«  31A. 

15.  Tetehner,  W.  H. ,  "Recent  Studiee  of  Simple  Reaction  Time.  ”  Paychol.  Bull. . 

Vol  51,  pp  128>149,  1954. 

16.  Teichner,  W.H. ,  "Reaction  Time  in  the  Cold, "  Jl  Appl.  PgychoL.  Vol  42,  L 

HP  54-59,  1958. 

17.  Teichner,  W.  H. ,  and  J.  L.  Kobrick,  Eifecte  ^  Proloyed  Eaqgoewe  to  Low  L 

Temperature  on  Viaual  IMor  Perfornumce,  Flicker  iraeion  and  Pain 

Senritivity,  QRDC  fteport  2^0,  Natick,  Maseachuaettg,  June  1954.  AD  33  972. 

18.  Williams,  C.C. ,  and  J.A.  Kitching,  The  Effects  of  Cold  on  Human  Performance.  L 

NRCC,  Ottawa,  Canada,  March  1942.  AD  ll6  292. 
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SECTION  n 

ATTENTKXI  (VKSllANCE)  AND  PBlU;EPnON 


19.  Barmack,  J.  E. ,  "Studies  on  the  Psychophysiology  of  Boredom:  Fart  2.  The  Effect 
of  a  Lowered  Room  Temperature  and  an  Added  Incentive  on  Blood  Pi-essure,  Report 
of  Boredom  and  Other  Factors,"  J.  Ejb»»  PsychoL .  Vol  25,  pp  634-642,  1939. 

20.  Bursill,  A.  E. ,  "The  RestrictiiHi  of  Peripheral  Vision  During  Ejqwsure  to  Hot 
and  Humid  Condltlms, "  Quart.  J.  Ejq).  PsychoL.  Vol  10,  pp  113-129,  1996. 

21.  Carlson,  L.O. ,  Hunwn  Perfymance  umier  Different  Therm^ 

Report  61-43,  Aero  Medical  Center,  BAFB,  Texas,  March  1961.  AD  254  374. 

22.  Fine,  B.  J. ,  A.  Cohen,  and  B.  Crist,  "Effect  of  Exposure  to  High  Humidity 

at  High  and  Moderate  Ambient  Temperatures  on  Anagram  Soiuticm  and  Auditory 
Discrimination, "  Psychol.  Rep.,  Vol  7,  pp  171-181,  1960.  AD  251  918. 

23.  Fraser,  D.  C. ,  "Relationship  of  an  Environmental  Variable  to  Performance 

in  a  Prolonged  Visual  Task, "  Quart.  J.  Exp.  Psychol. ,  Vol  5,  pp  31-32,  1953. 

24.  Fraser,  D.  C. ,  "Some  Effects  of  Heat  Stress  on  Performance  of  a  Vigilance 
Task  under  ^ed  Stress, "  NCB  Medical  Research  Memo  Number  1.  England, 

1957. 

25.  Fraser,  D.  C. ,  and  K.  F.  Jackson,  "Effect  of  Heat  Stress  on  Serial  Reaction 

Time  in  Man, "  Nature.  Vol  176,  976-977,  1955. 

26.  Horvath,  S.  M. ,  and  A.  Freedman,  "The  bfluence  of  Cold  upon  the  Efficiency 
of  Man, "  J.  Aviat.  Med. ,  Vol  18,  pp  158-164,  1947. 

27.  Leob,  M. ,  and  G.  Jeantheau,  "The  hifluence  of  Noxious  Environmental  Stimuli 
on  Vigilance, "  J.  Appl.  PsychoL,  Voi  42,  pp  47-49,  1958. 

28.  Mackworth,  N.H. ,  Effects  of  Heat  and  High  Humidity  on  Wireless  Telegrapiqr 
Operators  Hearing  and  Recording  Morse  Messages,  RNP  Report  45/243,  l^ndon, 
EKgland, 'October  1946. 

29.  Mackworth,  N.  H. ,  "Effects  of  Heat  on  Wireless  Operators  Hearing  and  Recording 
Morse  Code  Messages, "  Brit.  J.  Industr.  Med. ,  Vol  3,  pp  143-157,  1946. 
(summarizes  Ref.  28. ) 

30.  Mackworth,  N.  H. ,  Effects  of  Heat  and  High  Humidity  on  Protonged  Visual 
Search  as  Measuredby  the  Clock  Test.  RNP  Report  46/278,  Lo^on.  England. 
February  1946. 

31.  Mackworth,  N.  H. ,  "Researches  <m  die  Measurement  of  Human  Performance, " 

In  Sinalki,  H.  W. ,  (Ed. ),  Select^  go  Himan  Factors  in  die  l^slgn  and 

Use  of  Control  Systems.  Paper  i,  pp  174-331,  Dover  Publications,  Inc. 7  New  York 
N.  Y. ,  i961.  (In  part  summarizes  Refs.  28,  E9,  and  30. ) 
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32.  Pepler,  R.O.,  The  Meet  ol  Cllnu^  FMtors  w  tte  PPrformnc*  of  fliffltd  TmIm 
Inr  Tonne  EorapeaiTllen  Uvlne  In  the  Troian  A  Tank  of  Proionsod  VImwI 
iag^rt'M/7W.  Loda<m!^itia.  - 


33.  Pq;>ler,  R.O.,  I^Kffyt  o<  Cltnuito  FMtorniMtlw  ]^rformancoo<adlled  Tnnknby 
Tonne  Enropean  lion  Uvine  In  the  Tropica:  A  Tuk  at  Morse  Code  Reception. 
IU»li«poitm«9.  Ca^.'l^lni^7l£n»ry  lU^  22  iHf. - 


34.  Pepler,  R.D. ,  "Warmth  and  Performance:  An  hiveetigatlon  in  the  IVopica, ' 
Ereonomica.  ViA2,  pp  63-88,  1988.  (hi  part  amamariaea  Rtf .  32.) 

35.  Vitelea,  ILS.,  andK.R.  Smitti,  "An  Experimental  biveatigation  of  the 
Effect  of  Chan^  in  Atmoapheric  Conditiona  and  Noiae  iqx>n  Performance, " 
Heatine.  Pteing  A  Air  CondiUoning.  A8HVE,  New  Tork,  New  Tork,  Vol  18, 
pp  107-112,  imrch  1946. 


36.  Williama,  C.C.,  andJ.A.  Kitching,  The  Effecta  of  Cold  on  Human  Performance. 
NRCC,  Ottawa,  Canada,  March  1942.  AD  116  282. 
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SECTION  m 


PSYCHmOTOR  PERFORMANCE 

37.  Aiken,  E.G.,  Confined  Envlroiunenjal  Stre— ee  and  Mnmrl  Deitorlty.  AlIRL 
Report  225,  Fort  Knox,  Kentuclqr,  IMrch  1958.  AD  89  327. 

38.  Armstrong,  H.  G. ,  "The  Loss  of  Tactical  Etfictoncy  of  Faring  Persomiel  In 
Open  Cock- Pit  Aircraft  Due  to  Cold  Temperature. "  MUiti^  Surgeon.  Vol  79. 
pp  133-140,  1036. 

30.  Barmack,  J.  E. ,  "Studies  on  tlw  Psychophysiology  of  Boredom:  Part  2. 

The  Effect  of  a  Lowered  Room  Temperature  and  an  Added  hicentive  cm 
Blood  Pressure,  Report  of  Boredom  and  Other  Factors, "  J.  Esp.  Psychol. , 

Vol  25,  pp  634-642,  1939. 

40.  Bartlett,  D.J. ,  andD.G.C.  Grouow,  Manual  Deaterlty  and  Tkctile  Sensitivity 

in  the  Cold,  FPRC  Report  806,  RAF  IAm,  England,  Nwember  1052.  AD  108  827. 

41.  Bedford,  T. ,  "Air  Conditioning  and  Health  of  huhistrial  Worker, "  hist,  ot 
Heating  and  Ventilating  Engs.  J. .  Vol  17,  p  112,  iriO. 

42.  Blockley,  W.  V. ,  and  J.H.  Lyman,  Stupes  of  Hunm  Tolerance  for  Extreme 
Heat-IV-Psychomotor  Performance  of  Pilots  ais  Indicated  by  Task  Simulating 
Aircraft  histrument  Flight,  WADC  Technical  Report  65iil,  wPArk,  Ohio, 

May  1951.  All  119  608. 

43.  Bursill,  A.  E. ,  "The  Restriction  of  PeriiOieral  Vision  During  Eqwsure 

to  Hot  and  Humid  Conditions, "  Quart.  J.  Exp.  Psychol. ,  Vol  10,  pp  113-129, 

1958. 

44.  Carpenter,  A. ,  A  Preliminary  Experiment  on  the  Effect  of  ^r  Movement 
on  the  Pursuit-Meter  Tert  at  High  Room  Temperatures.  RNP  Report  47/397, 
London,  England,  June  1947. 

45.  Carpenter,  A. ,  A  Comparison  of  the  Effects  of  Handle  Load  and  of  Unfavourable 
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